Structural and thermodynamic basis for the enhanced transcriptional control by the human papillomavirus strain-16 E2 protein.
Strain 16 of the human papillomavirus is responsible for the largest number of cases of cervical cancers linked to this virus, and the E2 protein is the transcriptional regulator of all viral genes. We present the first structure for the DNA binding domain of HPV16 E2 bound to DNA, and in particular, to a natural cognate sequence. The NMR structure of the protein backbone reveals that the overall conformation remains virtually unchanged, and chemical shift analysis of the protein bound to a shorter DNA duplex uncovered a contact out of the minimal E2 DNA binding site, made by lysine 349. This contact was confirmed by titration calorimetry and mutagenesis, with a contribution of 1.0 kcal mol(-)(1) to binding energy. HPV16 E2 has the highest DNA binding affinity and exerts a strict transcriptional control, translated into the repression of the E6 and E7 oncogenes. These novel features provide the structural and thermodynamic basis for this tight transcriptional control, the loss of which correlates with carcinogenesis.